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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a common rail type fuel 
injector, capable of reducing the starting time before complete 
explosion is obtained at low temperature starting. 
SOLUTION: When application of an electric current to a starter is 
started to crank a diesel engine more than a required rotating speed, 
the optimum injection start pressure (=target pressure) according to the 
engine cooling water temperature is calculated as the injection start 
pressure for starting fuel injection to the diesel engine. The current 
application time command (valve opening command) to respective 
injectors 1 to 4 is inhibited, until the injection start pressure Is increased 
above the target pressure, whereby fuel injection can be executed at an 
optimum injection pressure for engine start from the initial stage of 
injection start. Accordingly, adverse effects, such as lowering of 
temperature in each combustion chamber of the engine by the fuel 
injection can be prevented so that in the diesel engine fuel can be 
readily ignited by heat of air compression, and the time required from 
the start of fuel Injection to the initial explosion can be reduced. 
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• NOTICES * 



JPO and NCIPI are not responsible for any 
dainages caused by the use o£ this translation. 



1 .This document has been translated by computer. So the translation may not reflect die original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The common rail which accumulates the high voltage fuel breathed out from high pressure punnping, and two or more fuel 
injection valves which carry out injection supply of tiie high voltage fuel by which pressure accumulation was carried out to this 
conunon rail for every engine cylinder, A fuel pressure detection means to detect the fuel pressure of the high voltage fuel by which 
pressure accumulation was carried out into said common rail. It is based on the operation^ status of the engine detected with an 
operational status detection means to detect the operational status of said engine, and the fuel pressure detected with said fuel pressure 
detection means and said operational status detection means. It is the accumulator fuel injection equipment equipped with the fuel- 
injection control means which controls the fuel pressure in said common rail, and the valve-opening stage and clausilium stage of said 
fuel injection valve. Said fuel -injection control means It has an engine temperature detection means to detect engine temperature, and 
an injection- valve-opening-pressure force decision means to determine the optimal injection-valve-opening-pressure force for engine 
start up according to the engine temperature detected with said engine temperature detection means. The accumulator fuel injection 
equipment characterized by forbidding the valve-opening command of said fuel injection valve until it goes up more than the injection 
pressure for the engine start up for which it opted with said injection-valve-opening-pressure force decision means with the optimal 
fuel pressure detected with said fuel pressure detection means. 

[Claim 2] They are the intake temperature sensor which detects the temperature of the inhalation air to which said engine inhales said 
engine temperature detection means in an accumulator fuel injection equipment according to claim 1, the fuel temperature sensor 
which detects the temperature of a fuel, the cooling coolant temperature sensor which detects the cooling water temperature of said 
engine, or the accumulator fuel injection equipment characterized by being any one or more sensors in the outside-air-temperature 
sensor which detects the temperature of outdoor air. 

[Claim 3] It is the accumulator fuel injection equipment characterized by being the rotational-speed sensor which detects the rotational 
speed of said engine at the time of the energization initiation to the starter with which said engine temperature detection means starts 
an engine in an accumulator fuel injection equipment according to claim 1 , the dc-battery electrical-potential-difference sensor which 
supplies power to said starter, or any one or more sensors in the bashful ** sensor which detects the temperature of indoor air. 
[Claim 4] It is the accumulator fuel injection equipment characterized by being target rail pressure at the time of the start up set as a 
high pressure value the more the more the optimal injection pressure for said engine start up has low engine temperature in an 
accumulator fuel injection equipment according to claim 1 to 3. 



[Translation done.] 
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* NOTICES * 

JFO and NCZPI are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention accumulates the high voltage fuel breathed out especially from high pressure pumping to a 
common rail about an accumulator fuel injection equipment, and relates to the common rail type fuel injection equipment which can 
give a uniform injection pressure to the combustion chamber of a diesel power plant to each injector which carries out injection 
supply. 
[0002] 

[Description of the Prior Art] The accumulator fuel injection equipment which carries out injection supply is known by the injector in 
the combustion chamber of a diesel power plant in the high voltage fuel by which pressure accumulation was conventionally carried 
out into the common rail which functions as a kind of surge tank. Such an accumulator fuel injection equipment has high-voltage-ized 
the fuel pumped up from the fuel tank with high pressure pumping by which revolution actuation is carried out with the crankshaft of a 
diesel power plant. 

[0003] And electronics control of the solenoid valve for adjustment attached in high pressure pumping is carried out by die control 
signal from ECU, and by adjusting the pumping speed of the high voltage fuel fed through a ftiel line to a common rail from high 
pressure pumping, it is changed so that the common-rail-pressure force may turn into a desired injection pressure. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional accumulator fuel injection equipment, although the optimal 
injection- valve-opening-pressure force for engine start up changes with engine temperature, even if the conditions of the injection- 
valve-opening-pressure force of permitting initiation of fuel injection are outside air temperature at the low-temperature time (at the 
time of low-temperature start up) and it is outside air temperature at the ordinary temperature (about 25 degrees C) time (at the time of 
cold starting), it serves as constant value. Thereby, at the time of low-temperature start up, as shown in the timing chart of drawing 6 
(b) and (d), initiation of the fuel injection to the combustion chamber of a diesel power plant is permitted with a quite low pressure 
value (injection-valve-opening-pressure force) rather than the optimal injection pressure (target preassure force) corresponding to 
engine temperature. 

[0005] Consequently, this fuel injection does the adverse effect of reducing the temperature of the combustion chamber of a diesel 
power plant. As firing of a fuel becomes difficuh by the engine air heat of compression, time amount will be taken before engine start 
up becomes difficult or effective combustion is obtained, and shown in the timing chart of drawing 6 (a) and (c) Time amount until it 
obtains first was prolonged, and the problem that start-up time amount after starting energization of a starter until it detonates 
completely turns into long duration has arisen. 

[0006] In the arctic ground to which outside air temperature falls to -10 degrees C or less especially in winter, it is that start-up time 
amount until the above-mentioned trouble appears more notably and obtains complete explosion tums into long duration, and when car 
crew judges it as an engine failure accidentally or operates a long duration starter, the problem of a dc-batteiy being exhausted and 
becoming a de-battery riser arises. 

[0007] Here, generally, first **, high-order detonation, and Fukiage have **, engine start up is considered as completion, trace kinesis 
with the short time amount to the complete explosion is good, and Fukiage is judged to be the good diesel power plant of 
responsibility, so that the time amount to ♦* is short. Especially, like [ at the time of low-temperature start up ], when engine friction is 
large, since *♦** gets worse, startability and Fukiage need to improve these. 
[0008] 

[Objects of the Invention] At the time of engine start up, especially the object of this invention is making the injection- valve-opening- 
pressure force which opens a fuel injection valve and starts fuel injection at the time of low-temperature start up into the optimal 
injection-valve-opening-pressure force according to engine temperature, such as engine-coolant water temperature, and offers the 
accumulator fuel injection equipment which can shorten time amount afrer starting fuel injection until it can perform effective 
combustion. 
[0009] 

[Means for Solving the Problem] According to invention according to claim 1 , the fuel injection to an engine is not started by 
forbidding the valve-opening command of a fuel injection valve with a pressure value quite lower than the optimal injection pressure 
corresponding to engine temperature at the time of low-temperature start up until it goes up more than the injection pressure for the 
engine start up for which it opted with the injection-valve-opening-pressure force decision means with the optimal fuel pressure 
detected with the fuel pressure detection means. 

[0010] Therefore, start-up time amount if fuel pressure rises more than the optimal injection pressure for engine start up, after time 
amount until effective combustion is obtained will become short and starting the energization to a starter by starting the fuel injection 
to an engine until it obtains complete explosion can be shortened substantially. Since car crew does not judge it as an engine failure 
accidentally since start-up time amount until it obtains complete explosion can be shortened also in the arctic groimd by this, and the 
resistance welding time to a starter can be shortened, consumption of a dc-battery can be suppressed and a dc-battery riser can be 
stopped. 

[001 1] According to invention according to claim 2, the optimal injection-valve-opening-pressiu^e force which starts fuel injection at 
the time of engine start up can aim at improvement in the startability at the time of low-temperature start up by setting up or more by 
any one of the temperature of the inhalation air which an engine inhales, the temperature of a fuel, engine cooling water temperature, 
or the temperature of outdoor air. Moreover, according to invention according to claim 3, improvement in the startability at the time of 
low-temperature start up can be aimed at by setting to an engine rotational speed and a starter or more by any one of the battery 
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voltage of the dc-battery which supplies power, or the temperature of indoor air at the time of the energization initiation to the starter 
which starts an engine. Furthermore, according to invention according to claim 4, the more engine temperature, such as engine-coolant 
water temperature, cranking rotational speed, or an intake-air temperature, is low, the more the optimal injection pressure for engine 
start up is characterized by being target rail pressure at the time of the start up set as a high pressure value. 
[0012] 

[Embodiment of the Invention] [Configuration of an example] The gestalt of implementation of invention is explained with reference 
to a drawing based on an example. Here, drawing 1 is drawing having shown the fuel pipe line of a common rail type fuel injection 
equipment. 

[0013] The common rail type fuel injection equipment of this example is a thing equivalent to the accimiulator fuel injection 
equipment of this invention. Two or more fuel injection valves 1-4 attached in the combustion chamber of each cylinder of the Taki 
cylinder diesel power plant (it abbreviates to an engine below) (fuel injection nozzle: henceforft an injector), The common rail 5 
which is a kind of the surge tank which accumulates a high voltage fuel, and the adjustable discharge quantity mold high pressure 
pumping 7 which pressurizes the fuel pumped up from the fuel tank 6, and carries out the regurgitation to a common rail 5 (it 
abbreviates to high pressure pumping hereafter). It is the electronically-controlled-gasoline-injection system equipped with the 
electronic formula control unit (it is called Following ECU) 10 which carries out electronics control of two or more injectors 1-4 and 
high pressure pumping 7. 

[0014] Here, an engine is put into operation by being turned by the starter (motor for engine start up) which rotates with the power of a 
dc-battery above the minimum rotational speed which needs an engine flywheel to put an engine into operation. A starter is that car 
crew turns an ignition switch to ST location from an OFF location, and energization is started by ECU (a staiter-on signal is turned 
on). 

[0015] The injectors [ two or more (this example four pieces) ] 1-4 are fuel injection nozzles which are attached in the combustion 
chamber of each engine cylinder (cylinder), and carry out injection supply of the high voltage fuel at each engine combustion 
chamber. And fuel oil consumption, fuel injection timing, etc. from each injectors 1-4 to an engine are determined by carrying out 
electronics control of the energization to the solenoid valves 1 1-14 for fuel-injection-period control as an actuator (fliel-injection- 
period adjustable means), and the energization halt by ECU 10. 

[0016] A common rail 5 is a kind of surge tank in which the high voltage fuel of a pressure (1000 or more times of an atmospheric 
pressure) (conunon-rail -pressure force) high in comparison is stored, and is connected to each injectors 1-4 through the high voltage 
pipe 8. In addition, the return piping 9 of the fuel from each injectors 1-4, a common rail 5, and high pressure pumping 7 to a fiiel tank 
6 is constituted so that the common-rail-pressure force in a common rail 5 may not exceed a marginal pressure accumulation pressure 
and a pressure can be missed also from the pressure limiter 15. 

[0017] High pressure pumping 7 is rotating with a revolution of an engine crankshaft, contains the feed pump (not shown) which 
pumps up the fuel in a fuel tank 6 through the fuel line 17 which intervened the fuel filter 16, and consists of a supply pimip which 
pressurizes the fuel sucked out with this feed pump, and feeds a high voltage fuel. The solenoid valve 19 for injection pressure force 
controls as an actuator is attached in this high pressure pumping 7. 

[001 8] By carrying out electronics control by the control signal firom ECUlO, the solenoid valve 19 for injection pressure force 
controls is adjusting the pumping speed of the high voltage fuel to a common rail 5 through a fuel line 18 from high pressiu-e pumping 
7, and is an injection-pressure adjustable means to change the injection pressure which carries out fuel injection to an engine 
combustion chamber from each injectors 1-4. 

[0019] ECU 10 is equivalent to the fuel-injection control means of this invention, and an injection-valve-opening-pressure force 
decision means, and consists of ROM [ which saves CPU, various kinds of control programs, and data which perform control 
processing and data processing ], RAM [ which saves input data ], input circuit, output circuit, power circuit, and injector actuation 
circuit (injector drive circuit: call it Following EDU) 20 grades. 

[0020] EDU20 of this example controls supply (energization) or supply interruption (energization halt) for valve opening and the 
battery voltage of the dc-battery which is not illustrated so that clausilium may be carried out according to the fuel injection timing 
(valve-opening stage) and fuel oil consumption (= fuel injection period) which were computed by ECU 10 in response to the control 
signal (for example, control pulse signal) outputted from ECU 10 to each solenoid valves 1 1-14 for fuel-injection-period control of 
each injectors 1-4. 

[0021] and as a basic sensor inputted into ECUl 0 An engine rotational speed The temperature of the rotational-speed sensor 
(operational status detection means) 21 to detect, the accelerator opening sensor (operational status detection means) 22 which detects 
the amount of treading in of an accelerator pedal (accelerator opening), the intake temperature sensor 23 which detects the temperature 
of the inhalation air which an engine inhales, and the fuel in the return piping 9 There is cooling coolant temperature sensor (engine 
temperature detection means) 25 grade which detects the fuel temperature sensor 24 to detect and engine cooling water temperature. 
[0022] Furthermore, there is crank angle sensor (operational status detection means) 27 grade which detects angle of rotation of the 
crankshaft of the fuel pressure sensor (fuel pressure detection means) 26 which detects the fuel pressure (an injection pressure, 
common-rail-pressure force) of the high voltage fuel by which pressure accumulation was carried out into the common rail 5, and an 
engine, and an engine speed. 

[0023] Here, ECU 10 controls the energization timing to the solenoid valve 19 for injection pressure force controls of high pressure 
pumping 7 by computing the fuel injection timing (valve-opening stage) of injectors 1-4, and the discharge quantity (fuel feeding 
period) of high pressure pumping 7 on the basis of the signal of the crankshaft revolution pulse frt>m the crank angle sensor 27, and a 
cam shaft revolution pulse to hold the common-rail-pressure force to the optimal injection pressure (= target preassure force) at the 
time of steady operation of an engine. 

[0024] And in order to compute fuel oil consumption from the value measured by the rotational-speed sensor 21 , the accelerator 
opening sensor 22, and the cooling coolant temperature sensor 25 or the fiiel temperature sensor 24 and to attain this computed fuel oil 
consumption, an engine is operated by driving the solenoid valves 11-14 for fuel-injection-period control of each injectors 1-4, 
respectively by the injector resistance-welding-time command (value) computed from the fiiel pressure in a common rail 5 for every 
operational status. 

[0025] And while car crew started the energization to a starter and was doing cranking of the engine crankshaft above the need 
minimum rotational speed, as ECU 10 was the object which puts an engine into operation, and it was shown in property drawing of 
drawing 3 According to the amount of compensation which seasoned with starter-on duration time engine-cooling-water ** (TW) 
detected with the cooling coolant temperature sensor 25, or engine-cooling-water ** (TW), the optimal injection- valve-opening- 
pressure force (at the time of start up target rail pressure = target preassure force) for engine start up is computed (injection- valve- 
opening-pressure force decision means). It is constituted so that the injector resistance-welding-time command (injector valve-opening 
command) to each injectors 1 -4 may be forbidden, until the common-rail-pressure force (real rail pressure) goes up beyond the target 
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preassure force. 

[0026] From property drawing of this drawing 3 , target rail pressure is highly set up at the time of start up, so that engine-cooling- 
water ** (TW) is low. In addition, in this example, when engine cooling water temperature (TW) is 5 degrees C or more, target rail 
pressure is set as 30MPa-40MPa at the time of start up. Moreover, engine-cooling-water ** (TW) is 5 degrees C or less, and target rail 
pressure is set [ engine cooling water temperature (TW) ] up for the direction at the time of -40 degrees C or more for raising (dip 
being large) below 0 degree C rather than the time of 0 degrees C or more at the time of start up. 

[0027] The [control approach of an example] Next, the control approach of the common rail type fuel injection equipment of this 
example is briefly explained based on drawing 1 thru/or drawing 5 . Drawing 4 is the flow chart which showed injection-quantity 
control at the time of start up by ECU here, and drawing 5 is the timing chart which showed the starter-on signal, the charge pressure 
of rail internal combustion, the engine speed, injector resistance-welding-time command value, and injection-quantity command value 

change to engine start up. 

[0028] First, when car crew turns an ignition switch from an OFF location to ST location, a starter motor rotates with the current from 
a dc-battery, the pinion gear simultaneously pushed on the clutch gears with the flywheel starter gear of the flywheel periphery linking 
directly to an engine crankshaft, and a flywheel is rotated. 

[0029] Thereby, since a crankshaft rotates, air is inhaled in a cylinder from an inlet pipe in the inside of an engine cylinder because a 
piston moves up and down. The fuel pressure in a common rail 5 rises by on the other hand pressurizing the fuel which also pumped 
up high pressure pumping 7 from the fiiel tank 6 with the revolution of an engine crankshaft. 

[0030] When ECU 10 tums an ignition switch to ST location at this time, it judges whether the starter-on signal generated because the 
traveling contact and stationary contact of a starter contact is turned on (starter energizaition initiation detection means: step SI). When 
this judgment result is NO, injection-quantity control is ended at the time of start up. 

[003 1] Here, as shown in the timing chart of drawing 5 (a) - (c), when a starter-on signal is OFF, an engine is stopping, and when an 
engine speed is Orpm, the fuel pressure in a common rail 5 (henceforth the charge pressure of rail internal combustion) is set as 
atmospheric pressure. Moreover, as shown in the timing chart of drawing 5 (e) during the engine shutdown, an injection-quantity 
command value is also set as zero. 

[0032] moreover, when the judgment result of step SI is YES (i.e., when the starter-on signal is turned on) Since cranking is carried 
out by the starter above the minimum rotational speed (for example, 400rpm) which needs an engine for start up As shown in the 
timing chart of drawing 5 (b) and (c), when high pressure pumping 7 drives with a revolution of a crankshaft and the solenoid valve 19 
for injection pressure force controls energizes, the fuel pressure in a common rail 5 (charge pressure of = rail internal combustion) 
rises gradually. 

[0033] And fuel oil consumption, a target injection pressure (target rail pressure), etc. which suited the optimal beforehand are 
computed (injection- valve-opening-pressure force decision means: step S2). the digital value (cranking rotational speed — ) which 
speciflcally carried out A/D conversion of the sensor signal from the rotational-speed sensor 21 and the accelerator opening sensor 22 
According to an accelerator opening, compute the basic injection quantity and the injection quantity is computed at the time of the 
start up optimal at the time of the engine start up which considered the amounts of compensation, such as digital value (engine cooling 
water temperature) which carried out A/D conversion of the sensor signal from the cooling coolant temperature sensor 25 to this basic 
injection quantity. The injection-quantity command value (refer to drawing 5 (e)) which is equivalent to the injection quantity at the 
time of this start up is stored in RAM. 

[0034] Moreover, as shown in property drawing of drawing 3 , based on engine cooling water temperature, the optimal injection- 
valve-opening-pressure force (= target preassure force) for engine start up is computed, and this computed injection-valve-opening- 
pressure force is stored in RAM. In addition, the injection-valve-opening-pressure force (= target preassure force) may be computed 
by seasoning the computed injection- valve-opening-pressure force with the amounts of compensation, such as starter-on duration time. 

[0035] Next, the digital value which carried out A/D conversion of the sensor signal from the fuel pressure sensor 26 is detected, and it 
judges whether this detected current common-rail-pressure force (= real rail pressure) is an optimum value. Thai is, it is more than the 
rotational speed (for example, 400rpm) that needs cranking rotational speed for engine start up, and judges whether the charge 
pressure of rail internal combustion has satisfled the injection start condition (an injection condition precedent is nothing) beyond the 
target preassure force (for example, 30-40MPa) (injection prohibition judging means: step S3). A return is carried out when tfiis 
judgment result is NO (i.e., when the fuel injection to an engine combustion chamber is forbidden). 

[0036] Here, an injection condition precedent (injection prohibition conditions) is a time of other injection deactivate requests being 
advanced, when the time of cranking rotational speed being under a rotational speed (for example, 400rpm) required for engine start 
up or the charge pressure of rail internal combustion is under target preassure force (for example, 30-40MPa) and an ignition switch is 
returned to an OFF location. 

[0037] Moreover, when the judgment result of step S3 is YES (i.e., when it is more than the rotational speed (for example, 400rpm) 
that needs cranking rotational speed for engine start up and the charge pressure of rail internal combustion has satisfled the injection 
start condition beyond the target preassure force (for example, 30-40^^a)), a fuel injection period is computed from the fuel oil 
consumption computed at step S2, and the real rail pressure detected by the fuel pressure sensor 26 (step S4). After that, injection- 
quantity control is ended at the time of start up. 

[0038] According to this example, as shown in the timing chart of drawing 5 (a) - (f), especially the injection-valve-opening-pressure 
force at the time of low-temperature start up by considering as the optimal injection-valve-opening-pressure force (= target preassure 
force) for engine start up at the time of engine start up Although time amount after a starter-on signal serves as ON (i.e., since the 
energization to a starter is started) until fuel injection is started becomes long Above the rotational speed (for example, 400rpm) which 
needs cranking rotational speed for engine start up And when the charge pressure of real rail internal combustion tums into beyond the 
target preassure force (for example, 30-40MPa), by opening injectors 1-4, ftiel injection can be performed by the optimal injection 
pressure for engine start up from the early stages of injection initiation. 

[0039] Consequently, since this fuel injection does not have an adverse effect of reducing the temperature of an engine combustion 
chamber, firing of a fuel becomes easy by the engine air heat of compression. That is, since engine start up becomes easy, time amount 
until effective combustion is obtained can be shortened. Therefore, after an injector resistance-welding-time command value is 
outputted to the solenoid valves 1 1-14 for fuel-injection-period control of each injectors 1-4, respectively (i.e., since each injectors 1-4 
open and the fuel injection to the combustion chamber for every cylinder is started), time amount until first ** is obtained in each 
cylinder can be shortened. By it, the common rail type fuel injection equipment of tiiis example can shorten substantially start-up time 
amount as shown in the timing chart of drawing 5 (c) and drawing 6 (c), after starting energization to a starter (a starter-on signal is 
turned on from OFF) until complete explosion is obtained compared with a Prior art. 

[0040] [Effectiveness of an example] As mentioned above, especially the common rail type fuel injection equipment of this example is 
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made not to cany out fuel injection from injectors 1-4 to an engine combustion chamber by forbidding the clausilium command to 
each injectors 1-4 (an injector resistance-welding-time command value being turned off) until the fiiel pressure in a common rail 5 
turns into the optimal injection-valve-opening-pressure force (optimum value) for engine start up at the time of the low-temperature 
start up in the arctic ground -10 degrees C or less at the time of engine start up. 

[0041] Since time amount until it can obtain the optimal injection pressure for engine start up by first-time fuel injection after carrying 
out cranking of the engine by turning on a starter, and induction of the first ♦* is carried out by it is shortened substantially, 
improvement in engine startability, especially engine low-temperature startability is realizable. Therefore, since the time amount to 
complete explosion is short, the engine of this example has dramatically good startability, and since the time amount to is short, 
Fukiage can judge it to be a diesel power plant with sufficient responsibility. 

[0042] Here, when computing the optimal fuel oil consumption and the optimal injection-valve-opening-pressure force after judging 
[ whether the starter-on signal turns on among the flow charts of drawing 4 , and ] after determining fiiel oil consumption and the 
injection- valve-opening-pressure force (target rail pressure) in consideration of an intake-air temperature, a MAP, atmospheric 
pressure, a fuel temperature, outside air temperature, or bashful **, if control of this invention is applied, start-up time amount can be 
shortened further. 

[0043] [Modification] Here, the rotational speed of the engine at the time of engine start up is a cranking rotational speed to which an 
engine is turned by the starter. And the rotational -speed sensor 21 detects this cranking rotational speed, and you may make it 
determine the optimal injection- valve-opening-pressure force (= target preassure force) for engine start up according to this detected 
cranking rotational speed. 

[0044] Since the rotational speed of a starter becomes slow, as for this, cranking rotational speed also becomes slow, so that battery 
voltage falls. And battery voltage will become low if the ambient temperature in the engine room influenced by engine temperature 
falls. Therefore, since an engine rotational speed and battery voltage have engine temperature and correlation, even if it determines the 
injection-valve-opening-pressure force using them, improvement in the startability at the time of low-temperature start up can be 
aimed at like engine-cooling-water **, 

[0045] Although the fuel pressure sensor 26 was attached to the common rail 5 direct picking and the fuel pressure in a common rail 5 
(the common-rail-pressure force, injection pressure) is detected in this example, the fuel pressure sensor 26 may be attached in the 
discharge part of high pressure pumping 7, a fuel line 1 8, the high voltage pipe 8, the fuel path in each injector 1-4, or reserve-well 
*♦**, and the fuel pressure in a common rail 5 (the common-rail-pressure force, injection pressure) may be detected, 
[0046] In this example, although the example which used the adjustable discharge quantity mold high pressure pumping 7 which 
carries out adjustable [ of the discharge quantity of a fuel ] as a fuel pressure adjustable means to change the fuel pressure in a 
common rail 5 was explained, what controls the fuel pressure in a common rail 5 by extracting a pressure for the fuel pressure in a 
common rail 5 from the inside of a common rail 5 with a reducing valve etc. as a fiiel pressure adjustable means to change the fuel 
pressure in a common rail 5 may be used. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram having shown the fuel pipe line of a common rail type fuel injection equipment (example). 
[Drawing 2] It is the outline block diagram having shown the control system of a common rail type fiiel injection equipment 
(example). 

[Draw ing 31 It is property drawing having shown the pressure value of target rail pressure at the time of the start up to engine-cooling- 
water *♦ (example). 

[Drawing 4] It is the flow chart which showed injection-quantity control at the time of start up by ECU (example). 
[Drawing 5] It is the timing chart which showed the starter-on signal, the charge pressure of rail internal combustion, the engine speed, 
injector resistance-welding-time command value, and injection-quantity command value change to engine start up (example), 
[Drawing 6] It is the timing chart which showed the starter-on signal, the charge pressure of rail internal combustion, the engine speed, 
injector resistance-welding-time command value, and injection-quantity command value change to engine start up (Prior art). 
[Description of Notations] 

1 Injector (Fuel Injection Valve) 

2 Injector (Fuel Injection Valve) 

3 Injector (Fuel Injection Valve) 

4 Injector (Fuel Injection Valve) 

5 Common Rail 

7 High Pressure Pumping 

10 ECU (Fuel-Injection Control Means, Injection-valve-Opening-Pressure Force Decision Means) 

1 1 Solenoid Valve for Fuel-Injection-Period Control (Fuel-Injection-Period Adjustable Means) 

12 Solenoid Valve for Fuel-Injection-Period Control (Fuel-Irijection-Period Adjustable Means) 

13 Solenoid Valve for Fuel-Injection-Period Control (FueMnjection-Period Adjustable Means) 

14 Solenoid Valve for Fuel-Injection-Period Control (Fuel-Injection-Period Adjustable Means) 
1 9 Solenoid Valve for Injection Pressure Force Controls (Injection-Pressure Adjustable Means) 

2 1 Rotational-Speed Sensor (Operational Status Detection Means) 

22 Accelerator Opening Sensor (Operational Status Detection Means) 

23 Intake Temperature Sensor 

24 Fuel Temperature Sensor 

25 Cooling Coolant Temperature Sensor (Engine Temperature Detection Means) 

26 Fuel Pressure Sensor (Fuel Pressure Detection Means) 

27 Crank Angle Sensor (Operational Status Detection Means) 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
JEl FADED TEXT OR DRAWING 



a BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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